FCRL3, an autoimmune susceptibility gene, has inhibitory potential on B-cell receptor-mediated signaling.
A polymorphism that up-regulates the expression of Fc receptor-like 3 (FCRL3) gene has recently been described as predisposing for several human autoimmune diseases. FCRL3 is preferentially expressed on B cells and is unique in displaying both an ITAM and an ITIM in the cytosolic domain, suggesting signaling functions. Herein, we show that FCRL3 potentially inhibits BCR-mediated signaling, using murine FcgammaRIIB/human FCRL3 chimeric protein. Coligation of the chimeric protein with BCR leads to phosphorylation of tyrosine residues in the cytosolic domain. This coligation inhibits cell tyrosine phosphorylation and calcium mobilization in addition to activation-induced cell death mediated by BCR signaling. Mutational analysis showed the tyrosine residues in two potential ITIMs at 662 and 692 offer the main contributions to this inhibition, which is further supported by strong associations of SH-2 domain-containing phosphatases with the following phosphotyrosine motifs: SHIP with the ITIM-like motif at 662; and SHP-1 and -2 with the canonical ITIM at 692. These results, together with previous genetic data, suggest that augmented inhibition of BCR-mediated signaling by FCRL3 with the disease-risk genotype alter the activation threshold and promote tolerance breakdown in B cells.